Purinergic and adenosine receptors contribute to hypoxic hyperventilation in zebrafish (Danio rerio).
The chemoreceptors involved in oxygen sensing in teleost fish are neuroepithelial cells (NECs) in the gills, and are analogous to glomus cells in the mammalian carotid body. Purinergic signalling mechanisms involving the neurotransmitters, ATP and adenosine, have been identified in mediating hypoxic signalling in the carotid body, but these pathways are not well understood in the fish gill. The present study used a behavioural assay to screen for the effects of drugs, that target purinergic and adenosine receptors, on the hyperventilatory response to hypoxia in larval zebrafish (Danio rerio) in order to determine if the receptors on which these drugs act may be involved in hypoxic signalling. The purinergic receptor antagonist, PPADS, targets purinergic P2X2/3 receptors and inhibited the hyperventilatory response to hypoxia (IC50=18.9μM). The broad-spectrum purinergic agonist, ATPγS, elicited a hyperventilatory response (EC50=168μM). The non-specific adenosine receptor antagonist, caffeine, inhibited the hyperventilatory response to hypoxia, as did the specific A2a receptor antagonist, SCH58261 (IC50=220nM). These results suggest that P2X2/3 and A2a receptors are candidates for mediating hypoxic hyperventilation in zebrafish. This study highlights the potential of applying chemical screening to ventilatory behaviour in zebrafish to further our understanding of the pathways involved in signalling by gill NECs and oxygen sensing in vertebrates.